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(2) These questions are at the heart of market microstructure research. Order imbalance, a measure of net buying pressure on a security over a given interval of time, is used to address these issues in the stock market (e.g. Hasbrouck and Seppi, 2001; Chordia, Roll, and Subrahmanyam, 2002; Chordia and Subrahmanyam, 2004) , the foreign exchange market (e.g. Lyons, 1995; Evans and Lyons, 2002) , and the bond market (e.g. Brandt and Kavacejz, 2004) .
This paper contributes to this literature by studying the existence and importance of stylebased comovement and flight-to-quality effects in stock market trading. We examine monthly imbalances for all New York Stock Exchange (NYSE) common stocks over the period January 1988 through December 2004. We have three related objectives. First, we want to understand how investors respond to changes in economic conditions. In particular, we ask whether and to what extent investors exhibit flight-to-quality behavior,
i.e. flock to safer (riskier) investments in the face of worsening (improving) economic conditions. As part of this analysis, we study imbalances for the entire market and for sub-samples based on size and book-to-market (BM). The stratification by size and BM allows us to target stocks which, theory suggests, have differential sensitivities to economic conditions. It has the added benefit, as we argue below, of shedding light on the origins of the size and value premiums in returns. Second, we examine the existence and importance of size and BM effects in trading. We study the extent to which order imbalances exhibit commonality based on size and BM as well as the contribution of these common effects in trades to the SMB and HML effects in returns. 1 Finally, we characterize the properties of imbalances at a lower frequency than previously examined.
1 SMB and HML are zero investment portfolios introduced by Fama and French (1993) to capture exposures to size and BM related risks. SMB is a portfolio long in small and short in big stocks, while HML is a portfolio long in high BM and short in low BM stocks. We describe the construction of these portfolios in Section 3.
(4) to-quality: e.g. from stocks to bonds) or between groups of assets within a market (intramarket flight-to-quality: e.g. from small stocks to big stocks) in order to hedge against changes in consumption and investment opportunities. We assess this explanation by relating order imbalances for the market, SMB, and HML portfolios to economic conditions. As parsimonious descriptors of economic conditions, we use the default spread (DEF) and the term spread (TERM), and we control for the previous month's excess market return, portfolio return, and portfolio imbalance.
Our results indicate that an improvement (deterioration) in economic conditions is associated with an increase (decline) in buying pressure for stocks in general, with the effects being stronger for small stocks than big stocks and for value stocks than growth stocks. Additional analysis of size-BM sub-categorizations reveals that the effects are especially pronounced for small, value (i.e. high BM) stocks, whose performance is likely to be most sensitive to economic conditions. These findings suggest that flight-to-quality is not only an inter-market phenomenon: investors also appear to reallocate wealth across assets within a market. Further, the behavior of imbalances for the SMB and HML portfolios suggests that a discernible fraction of trading in these portfolios occurs as investors hedge against economic fluctuations. This is consistent with a risk-based explanation for the existence of the size and value premiums, as argued by Fama and French (1996) . Interestingly, when we repeat this analysis for monthly portfolio returns, the results are not as clear as for imbalances. This suggests that business cycle effects are more visible in imbalances than in the (likely) noisier returns.
This paper makes several academic contributions and our results should also be of interest to practitioners. Our academic contributions include a characterization of the patterns in lower frequency order imbalances and a deeper exploration of the sources of commonality in imbalances and returns. We uncover incremental comovement in imbalances based on stocks' size and BM affiliations as well as distinct flight-to-quality patterns in the demand for stocks. In practical terms, our finding that the demand for stocks varies systematically with economic conditions suggests that market maker inventories will also vary with economic conditions. Further, the greater sensitivity of (5) small and value stock imbalances to economic fluctuations implies that market makers in these stocks should pay close attention to the signals provided by forward-looking business-cycle indicators. Finally, we show that portfolio and stock imbalances are strongly autocorrelated even at a monthly frequency. One explanation is that market makers let their inventory levels deviate from an unconditionally optimal level.
The rest of the paper is organized as follows. Section 2 discusses our research questions and the relevant literature. Section 3 describes the data and variables. Section 4 examines the existence of style-based commonality in imbalances. Section 5 relates the common factors in returns to the common factors in imbalances. Section 6 studies the link between economic conditions and the common factors in returns and imbalances.
Section 7 concludes.
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Order imbalance measures the net buying pressure faced by market-makers in an intermediated market and has been used to address diverse issues. One strand of research relevant to our paper studies common effects in imbalances. Hasbrouck and Seppi (2001) show that intraday order imbalances and returns for the Dow Jones constituents are characterized by common factors and that roughly two-thirds of the commonality in returns is due to the commonality in imbalances. Harford and Kaul (2005) find that common effects in order imbalances and returns are pervasive, though stronger for index constituents than non-index firms, and that marketwide and correlated stock-specific imbalances explain a large fraction of the correlation in returns. Our paper builds on these results by documenting correlated trading in stocks with similar size and BM characteristics, over and above marketwide effects, and by quantifying the contribution of the common effects in imbalances to those in returns. We find that approximately half of the explanatory power of the Fama-French (1993) three-factor model is rooted in trading.
Other relevant research investigates the time-series behavior of imbalances and returns for stocks or the entire market. For instance, Chordia, Roll, and Subrahmanyam (2002) 
show that marketwide imbalances are high (low) after negative (positive) market returns.
3 Indeed, models of the consumption-investment decisions of intertemporal utility maximizers suggest that predictable variation may be observed in order imbalances over the business cycle. Specifically, individuals will both reduce the net amount invested and direct more of their investment to safer assets when they expect economic conditions to be unfavorable and invest more and prefer riskier investments when they expect conditions to be favorable. The shift between investments with different levels of riskiness is often referred to as "flight-to-quality". We provide evidence of flight-toquality in the stock market, showing that marketwide stock imbalances are related positively to economic conditions, as described by the default spread (DEF) and the term spread (TERM). 4 Further, we find that portfolios of assets stratified by size and BM display differential sensitivities to economic conditions. In particular, the excess buying pressure for small stocks over big stocks (smb) and for value stocks over growth stocks (hml) increases when conditions are expected to improve.
Theoretical work suggests that small and value stocks are likely to benefit the most when economic conditions improve and suffer the most when conditions deteriorate. Berk, Green, and Naik (1999) argue that firm size measures the relative importance of the firm's assets-in-place versus its future growth opportunities and book-to-market measures the riskiness of the firm relative to the scale of its asset base. Cooper (2006) shows that book-to-market captures the deviation of a firm's capital stock from its target level, with 3 Chan and Fong (2000) show that order imbalances explain a substantial portion of daily price movements, and that the strength of this relation depends on the magnitude of the imbalance. Chordia and Subrahmanyam (2004) focus on the time-series relation between daily imbalances and returns at the individual stock level and document a strongly positive contemporaneous association. The authors also show that the returns on size-stratified portfolios of stocks display differential sensitivities to imbalances. 4 Our selection of these business-cycle indicators is based on the results in Fama and French (1989) and Chen (1991) . These papers show that the default spread (DEF), measured as the excess yield of low grade bonds over high grade bonds, and the term spread (TERM), measured as the excess yield on long-term bonds over short-term bonds, capture business-cycle fluctuations. Fama and French (1989) note that DEF is high during recessionary periods and periods of general macroeconomic uncertainty and low during periods of strong and stable economic conditions, and that TERM tracks the business cycle as measured by NBER, narrowing near peaks (when economic conditions are expected to turn down) and widening during troughs (when conditions are expected to improve). Chen (1991) reports that an above-average DEF predicts sluggish economic growth in the two subsequent quarters and an above-average TERM predicts rapid economic growth in the five subsequent quarters.
the implication that the excess installed capacity of a high BM firm makes it more sensitive to economic conditions than a low BM firm. Both papers suggest that small stocks and high BM stocks are inherently riskier and more sensitive to business-cycle fluctuations. Fama and French (1996) and, in a more general context, Merton (1973) provide Fama and French (1993) show that a three-factor model that includes the excess return on a broad market portfolio, the return on a portfolio long in small stocks and short in big stocks (SMB), and the return on a portfolio long in high BM stocks and short in low BM stocks (HML) explains the time-series variation in portfolio returns. Fama and French (1993) demonstrate that this three-factor model explains away return anomalies related to earnings-to-price, cash flow-to-price, past sales growth, and long-term past returns. The authors conjecture that their results are consistent with SMB and HML being hedge portfolios used by investors to protect their wealth against shifts in investment opportunities. Liew and Vassalou (2000) provide support for this view by showing SMB and HML predict GDP growth.
effects are clearly visible in imbalances. To the extent that imbalances are less noisy than returns, this result is reasonable. Second, quantifying the contribution of trading to the MKT, SMB and HML effects in returns is important, as the hedge portfolio argument does not necessarily imbue trading with a role. Third, our characterization of the properties of lower-frequency order imbalances for these benchmark portfolios should be of interest to practitioners and academics. The finding that the demand for stocks varies systematically with economic conditions suggests that market maker inventories will also vary with economic conditions. Moreover, the greater sensitivity of the imbalances for small and value stocks to economic fluctuations implies that market makers in these stocks should pay close attention to the signals nested in forward-looking indicators of business conditions, such as DEF and TERM. Last, we show that portfolio and stock imbalances are strongly autocorrelated even at a monthly frequency. One explanation is that market makers let their inventory levels deviate from an unconditionally optimal level.
In sum, our paper draws on and contributes to asset pricing and market microstructure 
Monthly Order Imbalances
We obtain intraday trade and quote data from the Institute for the Study of Security (9) transaction data. 6 We restrict our sample to NYSE stocks in order to ensure that our results are not influenced by differences in trading protocols across venues. We also retain only ordinary common shares. After cleaning the intraday data with the filters imbalance days in any month than positive imbalance days and the volume generated on positive imbalance days is higher than that generated on negative imbalance days. This is (10) plausible given that investors selling shares often face short-sale restrictions, while investors who buy shares are unrestricted.
Looking at the autocorrelations, we see that the persistence in raw imbalances declines when imbalances are scaled. The first (sixth) order autocorrelation declines from 44% (23%) for the unscaled transaction-based imbalance, OIBN, to 34% (10%) for the scaled transaction-based measure, OIBNX; the corresponding decline for the volume-based measure is from 22% (9%) to 15% (4%), and is similar for the dollar-based measure. Table 2 This suggests that the scaled imbalance measures provide similar information to the unscaled measures without inheriting the strong persistence of the latter.
Size and Book-to-Market Portfolios
Monthly order imbalances are merged with data on prices, returns, and number of shares (11) December-end. For each portfolio, equally-weighted scaled monthly imbalances and returns are computed from July of year t to June of year t+1, at which point the portfolios are reformed. and BM values for the portfolios show that the sorts result in a reasonable degree of homogeneity in these variables for portfolios with the same size or value designation.
The portfolio imbalances have positive and statistically significant means for every portfolio except S/H. This is not surprising given the facts that (i) the imbalance measures reflect only market orders and (ii) the U.S. market has been in an expansionary state for a major portion of our sample period. The three imbalance measures have significantly larger means for the big stock portfolios than the small stock portfolios. For small stocks, the mean decreases monotonically with BM. For big stocks, the imbalances are parabolic in BM when imbalance is measured in number of transactions, and declining in BM for both number of shares traded and dollar volume. Finally, the mean imbalance for the B/H portfolio is considerably smaller when measured in number of transactions rather than in share or dollar volume, suggesting that the average buy order for these stocks has been much larger than the average sell. For the remaining portfolios, the three measures have similar means. Fama and French (1993) show that the time-series of returns is best captured by a threefactor model that includes (i) the excess return on a broad market portfolio over the riskfree rate, (ii) the return on a portfolio long in small stocks and short in big stocks (SMB), and (iii) the return on a portfolio long in high BM stocks and short in low BM stocks 10 The total number of stocks increases steadily over the sample period, from 680 in January 1988 to 1343 in December 2004.
(12) (HML). We compute the order imbalances for the market, SMB, and HML portfolios as in Fama and French (1993) . The marketwide imbalance (mkt) in each month is computed as the cross-sectional average of monthly stock imbalances. The SMB imbalance (smb) is the difference between the simple averages of the monthly order imbalances for the three small stock portfolios and the three big stock portfolios. Finally, the HML imbalance (hml) is the difference between the simple averages of the order imbalances for the two high BM portfolios and the two low BM portfolios.
11 Table 4 provides descriptive statistics for the market, size, and BM factors in order imbalances and returns. The marketwide imbalance, mkt, is on the order of 4% for all imbalance measures. The mean for smb is smaller when measured in number of transactions compared to the other two measures, while the reverse is true for hml. This indicates that buy orders have higher volumes than sell orders for big stocks and high BM stocks over our sample period. The autocorrelations for mkt, smb, and hml start above 0.50 and decay slowly, indicating that shocks to the imbalance factors tend to persist for several months. Recalling that smb and hml are differences between portfolio imbalances, this persistence is striking.
Finally, the mean monthly excess return on the market portfolio is 0.69% (corresponding to an annual excess market return of 8.28%), while SMB and HML average 0.17% and 0.34% (2.06% and 4.16% annually). None of the return factors display the strong persistence observed in the imbalance factors, suggesting that market makers understand the autocorrelation in trades and incorporate it into their price adjustments.
Measuring Economic Conditions
We use two measures of economic conditions: the default spread (DEF) and the term spread (TERM). The data to construct these come from the St. Louis FED (FRED.org).
DEF is defined as the difference between the annualized yield on a portfolio of Moody's seasoned Baa-grade bonds and the thirty-year Treasury constant maturity rate. TERM is 11 We use lower case for the factors in imbalances to distinguish these from the factors in returns. intraday imbalances, with the effects being stronger for index than non-index stocks. The question of whether imbalances contain common size and BM effects is yet to be answered. We start by addressing this question. Departing from prior research, we measure imbalances monthly, since it seems plausible that size and BM influences on trading will be stronger at lower frequencies. Additionally, this is consistent with our subsequent analysis relating common effects in monthly imbalances to economic conditions.
We carry out three tests. As a first step, we investigate whether the imbalance of the size-BM portfolio to which a stock belongs has incremental explanatory power beyond marketwide and own-stock effects. We run stage-wise regressions of the imbalance for each stock on the lagged imbalance and the concurrent market and portfolio imbalances.
The cross-sectional means and medians of the adjusted R² statistics from these regressions are presented in Table 5 .
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For every imbalance measure, there is a statistically significant jump in the mean and median R² when portfolio imbalances are added to the model and this is robust to changes in the sequence in which this occurs.
For OIBNX, the mean explained variation rises from 19% to 26% when the portfolio imbalance is added to a model with the lagged own imbalance, and from 26% to 29%
12 The coefficient estimates are not presented because they are not of immediate interest.
when it is added to a model with the lagged own and contemporaneous market imbalances. In the case of the volume and dollar volume-based imbalances (OIBVX and OIBDX), the R² roughly doubles when the portfolio imbalance is added to a first order autoregressive model of the stock-level imbalance.
Our second test exploits the fact that, over the sample period, 1607 firms move between size-BM categories. This allows for an event-study test of the importance of these characteristics in driving comovement. If a firm's category is critical to comovement, its imbalance will commove with the imbalance of the portfolio to which it belongs both before and after the switch. Thus, we should see a sharp drop in the comovement of the switching stock's imbalance with the imbalance for the portfolio it moves from and an increase in the comovement with the imbalance for the portfolio it switches to.
To assure ourselves of a reasonable number of time-series observations for this test, we require the switching stocks to stay in the pre-and post-switch portfolios for at least two years on either side of the move. We identify 318 such stocks, and estimate two regressions for the order imbalance of each switching stock: one before and the other after the switch. The independent variables in both regressions are the original and new portfolio imbalances, both which are adjusted to exclude the own stock imbalance. Table 6 presents the results. The average slope coefficient on the original portfolio imbalance is 0.85 in the pre-switch period and drops to 0.20 in the post-switch period, while that on the new portfolio imbalance is 0.24 in the pre-switch period and increases to 0.84 in the post-switch period. The difference between the pre-and post-switch means of both coefficients is highly statistically significant. Thus, a stock's imbalance displays sharp changes in comovement at the time that it moves between size-BM categories.
This evidence of style-based comovement in individual stock order imbalances is consistent with Barberis, Shleifer and Wurgler (2005) , who suggest that investors invest at the level of size and BM categories. However, further analysis in Section 6 leads us to favor a rational rather than behavioral explanation for this comovement.
Finally, we conduct a portfolio-level test of comovement. We compute the equallyweighted imbalance for each of the six size and BM portfolios and regress this imbalance on mkt, smb, and hml, each of which is adjusted to exclude the own portfolio imbalance. Table 7 summarizes these results. 13 The coefficients on the three imbalance factors are statistically significant for every portfolio. The slopes on mkt are larger for small stocks than for big stocks and the difference becomes more pronounced as we move from low BM stocks to high BM stocks. (We revisit this in Section 6.) The slopes on hml increase from low to high BM portfolios and hence distinguish the variation in the imbalances of value and growth stock portfolios. Likewise, the slopes on smb are positive for small stock imbalances and negative for big stock imbalances, thus helping to distinguish the variation in imbalances for small versus big stocks. Hasbrouck and Seppi (2001) and Harford and Kaul (2005) examine this issue at the 13 The standard errors of the coefficients are corrected for heteroskedasticity and autocorrelation following Newey and West (1993) . (16) intraday frequency, but do not address effects (a) at lower frequencies and (b) related to size and BM. In this section, we examine the explanatory power of the Fama-French (1993) three-factor model for the excess returns on the six size-BM sorted portfolios before and after we adjust these returns for trading-induced effects. The importance of correlated trading is captured by the decline in return comovement when we adjust returns for trading effects.
The returns are adjusted for trading in the following three steps. In an efficient market, any relevant information should be inferred from the unanticipated component of order imbalance. Therefore, we first obtain the unanticipated imbalance for each of the six size-BM portfolios as the residual from a third-order autoregressive model for the portfolio imbalance. 14, 15 In the second step, we address the potential endogeneity of unexpected imbalances relative to returns, i.e. instead of returns being driven by monthly imbalances, it could be the other way around. We deal with this problem by reconstructing mkt * , smb * , and hml * for each of the six portfolios. These factors are based on the unexpected imbalances for the six portfolios but, crucially, exclude the imbalance of the portfolio whose return is being adjusted for trading. Thus, for instance, smb* for the portfolio S/H is defined as the difference between the arithmetic average of the imbalances for the remaining small stock portfolios (S/L and S/M) and the arithmetic average of the imbalances for the big stock portfolios (B/L, B/M, and B/H). Finally, we regress the excess return for each portfolio on mkt * , smb * , and hml * , and call the residual from this regression the trade-adjusted return for the portfolio. By excluding the portfolio imbalance from each of the independent variables in this regression, we should minimize the endogeneity problem. We regress the raw and trade-adjusted excess returns for the six portfolios on MKT, SMB and HML, and compare the slope estimates and goodness-of-fit statistics.
14 Box-Ljung tests reveal this to be the appropriate time-series model. 15 For robustness, we repeat the analysis with the trade innovation defined as the residual from a regression of the imbalance on lagged values of DEF, TERM and controls. Our conclusions are unchanged.
Panels A and B of Table 8 present the results for the raw excess return and the tradeadjusted excess return. Before the adjustment for trades, the three return factors together explain 85% (for B/H) to 94% (for B/M) of the variation in the excess return on the six characteristic portfolios. After the adjustment for trades, the combined explanatory power of the three factors drops to between 40% (for S/H) and 56% (for B/M), and we observe significant declines in most of the slope coefficients. The slopes on the market factor are halved for all portfolios regardless of size and BM characteristics. The slopes on SMB are reduced by about 60% for small stocks, but are not affected (or increase slightly) for big stocks. Finally, the slopes on HML drop significantly for high BM stocks, with the decline being more pronounced for S/H (70%) than B/H (31%); the slopes for medium and low BM stocks are not affected by the adjustment for trades.
Collectively, these results-the large reductions in the model R 2 and many of the slope coefficients-underline the importance of correlated trading in driving common effects in returns. Several questions emerge. What are the sources of the common effects in trading? Do these common effects display distinct patterns related to economic conditions? Are trades of investors in the SMB and HML portfolios consistent with a rational hedge portfolio interpretation? In the next section, we study the link between order imbalances and economic conditions in order to shed light on these questions.
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Common effects in imbalances could arise if changes in economic conditions differentially affect the demand for stocks with distinct characteristics. Both empirical evidence and theoretical work support the view that the performance of small stocks and high BM stocks is more sensitive to economic fluctuations (see, among others, Fama and French, 1996; Berk et al., 2001; and Cooper, 2006) . If investors take account of such differences while making their portfolio allocation decisions, imbalances for stocks sorted by size and BM should display business-cycle patterns.
We examine whether this is the case by regressing the common factors in scaled imbalances on one-month lagged values of the two business-cycle indicators introduced earlier, the default spread (DEF) and the term spread (TERM). For brevity, we only report the results for the share volume-based imbalance, OIBVX. 16 In these regressions, we control for four variables. Following Chordia, Roll and Subrahmanyam (2001) , the lagged excess market return (MKT1) and excess portfolio return (RETP1) are included to pick up any contrarian or momentum relation between returns and subsequent imbalances. The first lag of the portfolio imbalance captures persistence in imbalances.
Finally, to capture any trends in imbalances over our sample period, we include a linear time trend. The standard errors of the coefficients are corrected for heteroskedasticity and autocorrelation following Newey and West (1993) .
Panel A of Table 9 presents the coefficient estimates and t-statistics from these regressions. We assess economic significance by computing the implied change in the dependent variable, in terms of number of standard deviations, when the independent variable changes by one standard deviation. Note, first, that the behavior of imbalances is consistent with flight-to-quality in adverse economic conditions. Specifically, we find that mkt, which measures aggregate buying pressure in the stock market, is related negatively to DEF and positively to TERM, with both relations being significant at conventional levels. Since a high DEF or a low TERM forecasts below average economic growth in subsequent quarters, it seems that investors shift wealth out of the stock market, possibly into safer investments such as bonds, when expectations about future conditions are revised downward.
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Our results suggest that flight-to-quality is not only an inter-market phenomenon. We also observe that, within the stock-market, investors flock to stocks perceived to be safer (i.e. big stocks and growth stocks) from riskier alternatives (i.e. small stocks and value stocks) when economic conditions are expected to deteriorate, and do the reverse when conditions are expected to improve. Specifically, the excess buying pressure for small 16 The results obtained for OIBNX or OIBDX are similar to those obtained for OIBVX. 17 Another possibility is that investors consume more and invest less when economic conditions are expected to worsen. We believe that the behavior of investors reflects both of these tendencies. Second, this analysis sheds further light on the importance of flight-to-quality effects.
Specifically, the performance of small, value stocks should be more sensitive to variations in economic conditions than that of large, value stocks. 18 By contrast, the performance differential between small growth stocks and big growth stocks should not be as dependent on economic conditions, since growth stocks are likely to be relatively healthy firms. If investors take such performance variations into account, hml S will be more sensitive to changes in economic conditions than is hml B . The same logic applies to the smb decomposition, and smb L will be less sensitive to economic conditions than smb H if flight-to-quality effects are important.
The lower portion of The coefficients on the control variables are also of interest. We observe a good deal of persistence in mkt, smb and hml, with a first order autoregressive coefficient of 0.28 for mkt, 0.30 for smb, and 0.22 for hml. The persistence is highest for medium BM stocks among the smb subcategories and for small stocks among the hml subcategories. Both smb and hml, but not mkt, are positively related to the lagged market return. As with the TERM effect, the effect of the lagged market return on smb is parabolic with respect to BM and its effect on hml is similar across the size categories.
Given our previous finding that the common effects in imbalances are related to the common effects in returns, it is possible that similar patterns exist in returns. Therefore, we repeat the above analysis for the returns on the market, SMB, and HML portfolios and present the results in Panel B of Table 9 . To explore the possibility of feedback from trades to returns, we add the lagged order imbalance for the relevant portfolio to the regression.
The effects of DEF and TERM in the return regressions are not as distinct as in the case of imbalances: in most cases, the coefficient estimates are insignificant; in a few cases, their signs are reversed. As with smb and hml, however, SMB and HML are related positively and significantly to TERM. A look at the SMB and HML subcategories reveals that the TERM effect on SMB is increasing in BM and that the TERM effect on HML is concentrated among small stocks. Thus, the return patterns for the size and BM subcategories differ from the imbalance patterns. Of the control variables, a higher market return forecasts higher returns on the market, SMB, and HML portfolios in the following month. The returns on SMB are negatively autocorrelated and this negative autocorrelation is decreasing in BM. Finally, while the effect of the lagged portfolio imbalance on SMB and HML is insignificant, there is a marginally significant negative relation between the market return and the lagged market imbalance.
Collectively, the results in this section suggest that positive revisions in the economic outlook increase the demand for stocks as a whole, possibly at the expense of safer investments such as bonds. Further, the increase in demand is larger for stocks that are perceived as riskier: small stocks relative to big stocks and value stocks relative to growth stocks. Negative revisions in the economic outlook reduce the buying pressure for stocks, possibly boosting bond market demand and, again, the decline in demand is sharper for small stocks and value stocks than for big stocks and growth stocks. These results point to the existence of both within and across-market flight-to-quality patterns in stock market trading.
Finally, our results contribute to the debate regarding the source of the value and risk premiums in returns. The fact that investors are attracted to big stocks and growth stocks when economic conditions are expected to be weak suggests that these stocks are viewed as safe havens and is consistent with these stocks commanding low expected returns.
The reverse holds for value stocks and small stocks. Thus, our results on investor trading patterns support a risk-based explanation for the existence of the size and value premiums.
(22) for the entire market and for sub-samples based on size and book-to-market (BM), with three contributions. First, we study how investors respond to changes in economic conditions, and whether there are flight-to-quality patterns in trading. Second, we examine the extent to which order imbalances co-move on the basis of size and BM, as well as the contribution of these common effects in trades to the size and BM effects in returns. Finally, we characterize the properties of low-frequency imbalances.
Our key results are as follows. First, we find strong evidence of size and BM driven common effects in trades. Specifically, imbalances for individual stocks and for portfolios are sensitive to size and BM factors in imbalances, over and above marketwide effects. Additionally, stocks that move between size-BM portfolios see their imbalance commove more strongly with the imbalance for the portfolio they move to and less strongly with the imbalance for the portfolio they leave. Second, about half of the comovement in returns is rooted in correlated trading. In particular, when we adjust portfolio returns for the common market, size and BM effects in trades, the explanatory power of the Fama-French (1993) three-factor model is cut in half.
Finally, in order to study flight-to-quality, we relate order imbalances for the market, SMB, and HML portfolios to two indicators of economic conditions, the default spread and the term spread, as well as control variables. This analysis shows that an improvement (deterioration) in economic conditions is associated with an increase (decline) in buying pressure for stocks in general, with the effects being stronger for small stocks than big stocks and for value stocks than growth stocks. Further analysis of size-BM sub-categorizations shows that the effects are especially strong for small, value stocks, whose performances are likely to be the most sensitive to economic conditions.
Our results point to the existence of inter-and intra-market flight-to-quality patterns in stock market trading. They also suggest that a discernible fraction of trading in the SMB
and HML portfolios occurs as investors hedge against economic fluctuations, and thus are consistent with a risk-based explanation for the existence of the size and value premiums in returns. In practical terms, our finding that the demand for stocks varies systematically with economic conditions suggests that market maker inventories will also vary with economic conditions, the more so for small and value stocks.
(26)
T Ta ab bl le e 1 1 Descriptive Statistics for Trading Variables
The trades for all ordinary common shares trading on the New York Stock Exchange (NYSE) are signed using the Lee-Ready (1991) algorithm and order imbalances are estimated at a monthly frequency as the difference between the buyer-initiated trades and seller-initiated trades in terms of (i) the number of transactions (OIBN), (ii) the number of shares traded (OIBV), and (iii) the dollar volume traded (OIBD). The total number of transactions (TOTN), the total number of shares traded (TOTV), and the total dollar amount traded (TOTD) are computed monthly for each stock and are used to obtain the scaled imbalance measures (order imbalance divided by total trading activity) OIBNX, OIBVX, and OIBDX. Panel A presents the time-series averages of the cross-sectional means and standard deviations of individual stock order imbalance (both scaled and unscaled) and total trading activity measures. Panel B displays the cross-sectional averages of the stock-by-stock time-series (Pearson) autocorrelations up to six months. At the end of June in each year t, common stocks trading on the NYSE are allocated to two groups based on size (small or big; S or B) and three groups based on book-to-market equity (BM) (low, medium, or high, L, M, or H) This table provides descriptive statistics for the market, size and book-to-market factors in returns and imbalances. The market portfolio is an equally-weighted portfolio of all NYSE stocks. Small-minus-big (SMB) is a portfolio that is long the three small stock portfolios (S/L, S/M, and S/H) and short the three big stock portfolios (B/L, B/M, and B/H). High-minus-low (HML) is a portfolio that is long in the two high BM portfolios (S/H and B/H) and short in the two low BM stock portfolios (S/L and B/L). Table 3 has the portfolio construction details. The marketwide imbalance (mkt) in each month is computed as the cross-sectional average of monthly stock imbalances for all NYSE stocks. The excess market return (MKT) is the difference between the market return and the onemonth Treasury bill rate. The SMB imbalance (return), smb (SMB), is the difference between the simple averages of the monthly order imbalances (returns) for the three small stock portfolios and the three big stock portfolios. The HML imbalance (return), hml (HML), is the difference between the simple averages of the order imbalances (returns) for the two high BM portfolios and the two low BM portfolios. 
The independent variables in both regressions are the original and new portfolio imbalances, both which are adjusted to exclude the own stock imbalance. The cross-sectional means and standard deviations (in parentheses) of the slope coefficient estimates are presented in this table, along with the t-statistics for the null hypothesis that pre-switch coefficient is equal to the post-switch coefficient. The intercepts are suppressed. 
